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Comparative Evaluation of Three Different Materials: Mineral Trioxide
Aggregate, Triple Antibiotic Paste, and Abscess Remedy on Apical
Development of Vital Young Permanent Teeth

Abstract

Aims: The aim of the study is to compare the success rate of mineral trioxide aggregate (MTA),
Triple antibiotic paste, and Abscess remedy in apical development of vital young permanent teeth.
Subjects and Methods: A total of 60 children aged 6-14 years were selected and were randomly
divided into three groups, each comprising of 20 children. Group I, Group II, and Group III in
which MTA (Pro root), triple antibiotic paste (3Mix MP), and Abscess remedy (Product Dentaire,
Switzerland) was used pulpotomy medicament. The children were recalled 1, 6, 9, 12, 18, and
24 months for clinical and radiographic evaluation and were designed as single-blinded randomized
clinical trial. Statistical Analysis Used: Chi-square test. Results: The follow-up evaluations
revealed that 56 teeth appeared to be clinically and radiographically successful at 24 months’
postoperative evaluation. Four teeth treated with Abscess remedy reported pain and periapical lesion.
Conclusions: Overall success rate for all the material was 93%, MTA and Triple antibiotic paste
have shown 100% success rate, and Abscess remedy has shown 80% success rate.
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Introduction

Dental trauma and caries pose the greatest
challenge to the integrity of the developing
teeth which untreated may result in
irreversible  pulpal damage, eventually
causing necrosis of the pulp or arrested root
development as a result of which long-term
tooth retention in the oral cavity will be
affected.!"¥ Although vital pulp capping
and pulpotomy procedures of carious and
traumatically exposed pulps in mature
permanent teeth remain controversial, it is
universally accepted that vital pulp therapy
is the treatment of choice for immature teeth
(incompletely developed apices). Pulpotomy
is one of the most widely used techniques
in vital pulp therapy for primary and young
permanent teeth with carious and traumatic
pulp exposure.

The primary objective in the management
of exposed vital pulp of immature teeth is
to create an environment to maintain the
vitality and subsequently continue the root
development and apical closure termed as
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Apexogenesis. Preservation of pulp vitality
is of paramount importance because vital
functioning pulp is capable of Iinitiating
several reparative mechanisms to protect
the tooth from bacterial invasion.”

Historically, a number of materials have been
advocated to induce normal root development.
Since decades calcium hydroxide has been
used to maintain the pulp vitality but, there
are some undesirable side-effects associated
with this medicament.[

Hence, various alternative materials were
introduced to overcome the disadvantages
of calcium hydroxide which includes
Ledermix paste, mineral trioxide aggregate
(MTA), Pulpotec and Calcium enriched
mixture, and MTA (Proroot). Currently,
it is one of the most commonly used
material for pulpotomy in immature teeth.
As it has excellent antimicrobial properties,
good compressive strength, biocompatible
with adjacent tissues, excellent marginal
adaptation, and sealing ability.””

Triple antibiotic paste and Abscess remedy
(Produits Dentaire) are the upcoming
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materials which are available for disinfection of root canals.
Triple antibiotic paste is the combination of ciprofloxacin,
minocycline, and metronidazole; it has been used to disinfect
canals in revascularization procedures.®! Abscess remedy
(Cresol, Polyoxymethylene, Oil of cinnamon, and Excipient
ad) is a new radiopaque bactericidal paste; it is indicated in
the treatment of 4" degree caries (lesions involving the pulp)
and temporary filling of the infected root canal. Literature
regarding the use of triple antibiotic paste and Abscess
remedy as pulpotomy agents in immature teeth is scanty.

The objective of this study is to evaluate the success rate
of triple antibiotic paste and Abscess remedy and MTA as
pulpotomy agents of immature vital young permanent teeth.

Subjects and Methods

This study was conducted on children who had attended
the outpatient Department of Pedodontics and Preventive
Dentistry, Sri Venkata Sai Institute of Dental Sciences,
College and Hospital, Mahabubnagar, Andhra Pradesh.
A total of 60 children aged between 6 and 14 years were
selected based on the following criteria: vital teeth with
Deep caries, absence of spontancous pain, absence of
tenderness, absence of swelling, and hemorrhage from the
amputation site controlled with wet cotton pellet <5 min.
Radiographically, incomplete development of roots, no
furcal and periapical radiolucency (Open apices). The
samples were divided into three groups Group I, Group I,
and Group III Which were treated with three different
medicaments.

Triple antibiotic paste composition

Powder

» Ciprofloxacin 200 mg
* Metronidazole 500 mg
*  Minocycline 100 mg.
Liquid

*  Macrogol

* Propylene glycol.

Preparation of 3 mix paste

* Removed sugar coating on tablets and capsules were
opened

* Crushed individually in separate mortars and mixed in
equal amounts, i.e., 1:1:1

* 3Mix Powder is mixed with Macrogol and propylene
glycol in 7:1 ratio to make it into the paste form.

After ethical committee approval and taking consent
form from parents, we have done electric pulp tester to
know the vitality of tooth. The test cavity preparation
was made by drilling through the enamel-dentine junction
using slow speed handpiece without water coolant in
unanesthetized tooth with good isolation; then, tooth was
anesthetized with 2% lidocaine with 1:800,000 epinephrine
was administered. Access opening done with a diamond
burs. Coronal pulp was excavated using spoon excavator
and gently irrigated with normal saline and cotton pellet
soaked in saline was applied to achieve the hemostasis,
then respective medicaments were placed in the coronal
orifices of root canal in all three groups. Teeth were sealed
with intermediate restorative material, and postoperative
radiographs were taken. Patients were recalled after 1 week,
clinical signs and symptoms were checked. Intermediate
restorative material was replaced by Fuji 9 Glass ionomer
cement, and a semi-permanent restoration was done with
stainless steel crowns. Patients were recalled at 1, 6, 9, 12,
18, and 24 months interval for clinical and radiographic
examination.

Findings were noted, tabulated, and subjected to statistical
analysis using Chi-square test.

Results

Evaluation of success was based on clinical and
radiographic criteria. Clinically, teeth were considered to
be successful in the absence of pain, swelling or abscess,
draining fistula mobility and tenderness. Recall after 1, 3,
6,9, 12, 18, and 24 months showed no failures except four
cases in Group III (Abscess remedy) reported with pain
and tenderness.

Radiographically, teeth were considered to be successful
when there is the presence of continual dentinal deposition,
root growth, apical closure, and absence of periapical
radiolucency. Recall after 24 months showed no failures
except four cases in Group III (Abscess remedy) showed
periapical radiolucency [Figure la-c]. Root growth was
observed after 3 months only in Group I (MTA); and after
24 months of follow-up, root growth was significant for
Group I (MTA) [Figure 2a-c], and it was also seen in all

Figure 1: (a-c) Failure of Abscess remedy
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cases of Group II (Triple Antibiotic Paste) [Figure 3a-c],
and 16 out of 20 cases of Group III (Abscess Remedy
group) [Figure 4a-c].

The clinical success rates of Group I (MTA) and
Group II (triple antibiotic paste) at 24 months was
100% and the Abscess Remedy group showed a clinical
success rate of 80%. The radiographic success rates of
Group I (MTA) and Group II (Triple Antibiotic Paste) at
24 months was 100%, and the Abscess remedy group
showed a clinical success rate of 80%. Statistical analysis
revealed a significant difference between Group I and
Group II with Group III regarding clinical and radiographic
success. P =10.127 (P < 0.05) [Tables 1 and 2].

Discussion

Young permanent molars are more prone to dental caries
and anterior teeth are prone to trauma in an active young
child. Pulpal exposures to trauma or dental caries require
prompt and suitable treatment to ensure viability and vitality
of pulp and periradicular cells. Pulpotomy in a young
permanent tooth with open apices is a procedure aimed

at removing the coronal pulp and maintaining the vital
radicular pulp to ensure a normal root end development and
to ensure a root to crown ratio that supports the functional
load on the tooth in treatment. Various materials have been
tried to treat vital teeth with open apices, with the aim of
introducing material that does not damage radicular pulp
and allow the continuation of root development.

It is well established that dental pulp healing is directly
related to the properties of the capping material.
These include secalability, antimicrobial activity, and
more significantly induction of dentine formation, i.e.,
bioregeneration.l”? In the present study, 60 immature teeth
were selected in children aged between 6 and 14 years
according to the clinical and radiographic criteria based on
previous studies.!%

Isolation of teeth to prevent contamination plays a key role
in the success of any pulp treatment;”! hence, all cases were
performed after isolation with rubber dam. As pulpotomy is
indicated in vital teeth vitality test was done using electric
pulp tester, and test cavity preparation was made on

Figure 4: (a-c) Group lll: Abscess remedy paste
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with MTA had less inflammation and necrotic pulp and
thicker dentin walls compared to calcium hydroxide.?"

El-Meligy and Avery, compared calcium hydroxide and
MTA as a pulpotomy agents in young permanent teeth in
which 100% success rate was seen in MTA group and 87%
in calcium hydroxide group.!"”!

The success rate in triple antibiotic paste group was also
100% that could be because of its excellent antimicrobial
property and the lesion sterilization and tissue repair
activity. A good seal after placing the medicament was
obtained with glass ionomer cement which was followed
by stainless steel crown. Hence, the high success of
triple antibiotic paste could be attributed to its excellent
antimicrobial property and the good seal obtained by a
semi-permanent restoration.

Abscess remedy has also shown good success rate which
is comparable to MTA and triple antibiotic paste. Root
growth was seen in sixteen out of twenty cases of this
group, remaining four cases developed periapical lesion.
There could be two reasons for the failure in these four
cases, one is inaccurate diagnosis at the time of the
treatment and second reason could be the absence of a
standardized pressure application for the medicament
which could have led to the diffusion of the material into
the radicular pulp. However, the usage of Abscess Remedy
is advisable when compared to formocresol because of the
minimal concentration of formaldehyde as recent research
about formaldehyde metabolism, pharmacokinetics, and
carcinogenicity indicate that formaldehyde is probably a
potent human mutagen.?”

Conclusions

The three materials MTA, triple antibiotic paste, and
Abscess Remedy showed successful results both clinically
and radiographically. When certain factors such as cost
of the medicament, ease of manipulation of the material
were considered triple antibiotic paste appeared to be
superior to MTA and Abscess Remedy. Abscess remedy
also shown good success rate which is comparable to
MTA and triple antibiotic paste but limited pressure
should be applied over the medicament as the consistency
of the material is thin.

On the basis of the present study, the three materials MTA,
triple antibiotic paste, and Abscess remedy were found to
be comparable in the overall success rate in pulpotomized
teeth. There was statistically significant difference between
Group I and Group II with Group III. In further endeavors,
lot of research is needed to confirm the success of triple
antibiotic paste and Abscess remedy as a pulpotomy agent
for which long-term follow-up over a larger sample size
has to be evaluated.
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